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PART 4b—AIRPLANE AIRWORTHINESS; 
TRANSPORT CATEGORIES 

MISCELLANEOUS AMENDMENTS 
Adopted by the Civil Aeronautics 

Board at its office in Washington, D. C, 
on the 28th day of January 1952. 

This amendment revkes Subpart A of 
Part 4b and contains numerous substan
tive changes to the other subparts. The 
revisions to Subpart A are in rewording 
and rearranging so that these sections 
are consistent with other airworthiness 
parts of the Civil Air Regulations. 

Of the substantive amendments, a 
number of changes deal with perform
ance flight characteristics and control-
ability. The most prominent perform
ance item is with respect to minimum 
one-engine-out en route climb. As 
amended, performance is based upon 
the number of engines installed as op
posed to the old regulation which was 
based on the maximum weight. The 
old regulations which defined minimum 
control speed have been clarified by de
fining more completely the required 
configuration. In this connection, the 
condition of the propeller on the inop
erative engine is specified as wind-
milling, except in those instances where 
the specific design of propeller control 
would make it more logical to assume 
a different configuration. This amend
ment further contains various structural 
changes dealing primarily with control 
surface and system design, flutter and 
vibration, transient stresses, fatigue, and 
water load requirements. 

An amendment of considerable signi
ficance is contained herein regarding 
crash load factors. Specifically, the 
crash load factor in the forward direc
tion is increased from (ig to 9g (f 4b.£60 
<a)). In addition, the crash load fac
tors for the design of seat and berth 
structural attachments and of safety 
belt or shoulder harness attachments to 
the seat, berth, or structure have been 
increased 33 percent in all directions. 

This amendment contains several 
changes to Subpart D. Some of these 
pertain to equipment which will be ap
proved under the Technical Standard 
Order system. Other minor proposed 
changes are for the purpose of clarifi
cation, including those pertaining to 
ventilation of crew and passenger 
compartments, protection of flammable 
fluids, etc. 

A substantive change is made to spec
ify a flight engineer station where the 

workload requires a flight engineer. 
The intent of this amendment is not to 
eliminate a jump seat location in those 
instances where the flight engineer 
could perform his duties satisfactorily 
without causing interference between 
the other members of the crew. 

A new provision for the design of 
windshields and windows in pressurized 
airplanes is contained in this amend
ment which takes Into account factors 
peculiar to high altitude operation. 

The amendment contains provisions 
for fire protection of the airplane in 
addition to those applicable to power-
plants. Specifically, the required num
ber of hand fire extinguishers in 
passenger and crew compartments is 
prescribed and. in addition, a Class D 
category compartment is established. 
Several minor changes have been made 
for the protection of combustion heaters. 

A number of changes have been incor
porated with respect to the power-plant 
installation. The mast significant of 
these is a revision of the applicability 
clause of Subpart E to make the provi
sions of that subpart appropriately 
applicable to turbine engine installa
tions. Numerous amendments to the 
detail provisions of the powerplant in
stallation requirements are included. 
These deal to a large extent with 
clarification, although certain of the 
provisions are substantive in nature, 
particularly with respect to engine fire 
protection. A revision is also made with 
regard to the propsller reversing con
trols ({j 4b 474 fc)) for the purpose of 
defining more clearly the intent of the 
regulation. 

A few changes are contained in this 
amendment pertaining to the installa
tion of navigational and powerplant 
instruments. Provisions include the re
quirement of a maximum allowable air
speed indicator on airplanes having 
air-speed limitations resulting from 
compressibility hazards, fuel pressure 
and oil pressure indicators for each 
engine, and a master warning device 
with selective switches for each engine, 
as well as a means (BMEP gauge or 
equivalent) for indicating a change in 
power output on engines equipped with 
automatic feathering. 

An amendment clarifying the require
ments for equipment, systems, and in
stallations with regard to functioning 
and reliability is made in Subpart P. In 
addition, it specifies dual power supply 
for those installations the functioning 
of which is necessary to show compliance 
with the Civil Air Regulations. 

This amendment contains a complete 
rewrite of the electrical provisions 
(5 54b 620 through 4b.628) so that they 
can be made applicable to new airplane 
designs. The intent is to provide ob
jective requirements sufficiently flexible 
so as not to hamper the design of future 
systems. 

N E W requirements prescribing acces
sibility and identification of all safety 
equipment carried in the airplane, 
oxygen equipment and supply, and pro
visions for protective breathing equip
ment are inserted in the regulations by 
this amendment. In addition, the re
quirements for hydraulic systems- are 
clarified 

Interested persons have been afforded 
an opportunity to participate in the 
making of this amendment, and due con
sideration has been given to all revelant 
matter presented. 

In consideration of the foregoing the 
Civil Aeronautics Board hereby amends 
Part 4b of the Civil Air Regulations (14 
CFR Part 4b, as amended) effective 
March 5, 1952: 

1. By amending the introductory 
statement of \ 4b. 1 to read as follows: 

5 4b. 1 Definitions. As used in this 
part terms are defined as follows: 

2 By amending § 4b.l (b) (4) to read 
as follows: 

S 4b. 1 Definitions.* ' ' 
(b> General design. * * * 

Aerodynamic coefficients. Aero
dynamic coefficients are nondimensional 
coefficients for forces and moments. 
They correspond with those adopted by 
the U. S. National Advisory Committee 
for Aeronautics. 

3. By substituting the word "struc
tural" for the word "structure" in § 4b.l 
<e) (10). 

4. By deleting the words "chosen by 
the applicant" from § 4b.l (f) (7). 

5. By rescinding S5 4b. 10 through 
4b 24 and substituting in lieu thereof 
new §§ 4b,10 through 4b.l9 to read as 
follows: 

CERTIVICATIOS 

5 4b.l0 Eligibility for type certificates. 
An airplane shall be eligible for type 
certification under the provisions of this 
part if it complies with the airworthi
ness provisions hereinafter established 
or if the Administrator finds that the 
provision or provisions not complied with 
are jompensated for by factors which 
provide an equivalent level of safety: 
Provided, That the Administrator finds 
no feature or characteristic of the air-

(1) 
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• plane which renders it unsafe for the 
transport category. 

5 4b.ll DESIGNATION OF APPLICABLE 
REGULATIONS, (a) The provisions of this 
part, together with all amendments 
thereto effective on the date of applica
tion for type certificate, shall be con
sidered as incorporated in the type cer
tificate as though set. forth in full. 

(b) Except as otherwise provided by 
the Board, or pursuant to § 1.24 of this 
chapter by the Administrator, any 
charge to the type design may be ac
complished, at the option of the holder 
of the type certificate, either in accord
ance with the provisions incorporated 
by reference in the certificate pursuant 
to paragraph (a) of this section, or in 
accordance with the provisions in effect 
at the time the application for change is 
filed. 

(c) The Administrator, upon approval 
of a change to a type design, shall desig
nate and keep a record of the provisions 
of the Civil Air Regulations with which 
compliance was demonstrated. 

S 4b. 12 AMENDMENT OF PART. Unless 
otherwise established by the Board, an 
amendment of this part shall be effective 
with respect to airplanes for which ap
plications for type certificates are filed 
after the effective date of the amend
ment. 

5 4b.l3 TYPE CERTIFICATE. (a) An ap
plicant Shall be Issued a typs certificate 
when he demonstrates the eligibility of 
the airplane by complying with the re
quirements of this part in addition to 
the applicable requirements in Fart 1 of 
this chapter. 

(b> The type certificate shall be 
deemed to Include the type design (see 
Mb.14 (b)), the operating limitations 
for the airplane (see f 4b. 700), and any 
other conditions or limitations pre
scribed by the Civil Air Regulations. (See 
also 5 4b.ll (a).) 

§ 4b.I4 DATA REQUIRED. <a> The ap
plicant for a type certificate shall submit 
to the Administrator such descriptive 
data, test reports, and computations as 
are necessary to demonstrate that the 
airplane complies with the requirements 
of this part. 

(b) The descriptive data required in 
paragraph (a) of this section shall be 
known as the type design and shall con
sist of such drawings and specifications 
as are necessary to disclose the configu
ration of the airplane and all the design 
features covered in the requirements of 
this part, such information on dimen
sions, materials, and processes as is nec
essary to define the structural strength 
of the airplane, and such other data as 
are necessary to permit by comparison 
the determination of the airworthiness of 
subsequent airplanes of the same type. 

§ 4b. 15 INSPECTIONS and TESTS. In
spections and tests shall include all those 
found necessary by the Administrator to 
Insure that the airplane complies with 
the applicable airworthiness require
ments and conforms to the following : 

(al All materials and products are in 
accordance with the specifications In the 
type design. 

(b) All parts of the alrpiane are con
structed in accordance with the drawings 
in the type design, 

(c) All manufacturing processes, con
struction, and assembly are such that the 
design strength and safety contemplated 
by the type design will be realized in 
service. 

5 4b.l6 FLIGHT TESTS. After proof of 
compliance with the structural require
ments contained in this part, and upon 
completion of all necessary inspections 
and testing on the ground, and proof of 
the conformity of the airplane with the 
type design, and upon receipt from the 
applicant of a report of flight tests per
formed by him, the following shall be 
conducted: 

(a) Such official flight tests as the Ad
ministrator finds necessary to determine 
compliance with the requirements of this 
part. 

<b> After the conclusion of flight tests 
specified in paragraph (a) of this section, 
such additional flight tests as the Ad
ministrator finds necessary to ascertain 
whether there is reasonable assurance 
that the airplane, itsf components, and 
equipment are reliable and function 
properly. The extent of such additional 
flight tests shall depend upon the com
plexity of the airplane, the number and 
nature of new design features, and the 
record of previous tests and experience 
for the particular airplane type, its com
ponents, and equipment. If practicable, 
these flight tests shall be conducted on 
the same airplane used in the flight tests 
specified in paragraph (a) of this section. 

S 4b.17 AIRWORTHINESS, EXPERIMENTAL, 
AND PRODUCTION CERTIFICATES. (Far re
quirements with regard to these certifi
cates see Part 1 of this chapter.) 

5 4b.l8 APPROVAL OL MATERIALS, PARTS, 
PROCESSES, AND APPLIANCES, (a) Mate
rials, parts, processes, and appliances 
shall be approved upon a basis and In a 
manner found necessary by THS Admin
istrator to implement the pertinent pro
visions of the Civil Air Regulations. The 
Administrator may adopt and publ:sh 
such specifications as he finds necessary 
to administer this regulation, and shall 
incorporate therein such portions of the 
aviation industry. Federal, and military 
specifications respecting such materials, 
parts, processes, and appliances as he 
finds appropriate. 

NOTE : The provisions or this paragraph are 
Intended to allow approval of materials, 
parts, processes, and appliances under the 
system of Technical Standard Orders, or in 
conjunction with type certification proce
dures for an airplane, or by any other rorm 
of approval by the Administrator. 

<b> Any material, part, process, or ap
pliance shall be deemed to have met the 
requirements for approval when It meets 
the pertinent specifications adopted by 
the Administrator, and the manufac
turer so certifies in a manner prescribed 
by the Administrator. 

5 4b.l9 CHANGES IN TYPE DESIGN. (For 
requirements with regard to changes in 
type design see Part 1 of this chapter.) 

6. By amending the first sentence of 
5 4b. 102 to read as follows; "Center of 
gravity limits shall be established as the 

most forward position permissible and 
the most aft position permissible for 
each practicably separable operating 
condition in accordance with 5 4b 101 
<b)." 

7. By amending § 4b.lio by designating 
the present text of this section as para
graph (a) and by adding a new para
graph <b) to read as follows: 

5 4b.H0 GENERAL. ' * • 
fb) Each set of performance data re

quired for a particular flight condition 
shall be determined with the powerplant 
accessories absorbing the normal amount 
of power appropriate to that flight con
dition. (See also 9 4b.ll7.) 

8. By amending the introductory 
statement of § 4b.I20 <c) to read as 
follows: 

5 4b. 120 ONE-ENGINE-INOPERATIVE 
CLIMB. • • • 

(c) Flops IN EN ROUTE position. The 
steady rate of climb in feet per minute 
at any altitude at which the airplane is 
expected to operate, at any weight within 
the range of weights to be specified In 
the airworthiness certificate, shall be de
termined and shall, at a standard alti
tude of 5,000 feet and at the maximum 
take-off weight, be at least 

/ „„ 0.08 \ „ , 

where N is the number of engines in
stalled, with: 

9. By attending § 4b.l31 (b) (3) by 
deleting the words "maximum continu
ous" th?refrom and Inserting in lieu 
thereof the words "take-off". 

10. By amending I 4b. 131 (c) to read 
as follows: 

5 4b.131 LONGITUDINAL CONTROL. * * • 
(c) It shall be possible without the use 

of exceptional piloting skill to prevent 
loss of altitude when wing flap retraction 
from any position is initiated during 
steady straight level flight at a speed 
equal to 1,1 Vi, with simultaneous appli
cation of not more than maximum con
tinuous power, with the landing gear ex
tended, and with the airplane weight 
equal to th? maximum sea level landing 
weight. (See also § 4b.323.) 

11. By adding subpargraphs (5) 
through <9> to 5 4b. 133 (a) to read as 
follows: 

5 4b.l33 MINIMUM CONTROL speed 
VUC. ' ' * 

•a) • • • 
(5) Cowl flaps in the position nor

mally used during take-off, 
' (6) Maximum sea level take-off 
weight, or such lesser weight as may be 
necessary to demonstrate Vuc, 

(71 The airplane trimmed for take-off, 
(8) The propeller of the inoperative 

engine wlndmilling, except that a dif
ferent position of the propeller shall be 
acceptable if the specific design of the 
propeller control makes It more logical to 
assume the different position. 

(9) The airplane airborne and the 
ground effect negligible. 

12. By amending $ 4b.143 to read as 
follows: 

http://4b.H0
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5 4b. 143 LONGITUDINAL. DIRECTIONAL, 
and lateral trim. (a> The airplane shall 
maintain longitudinal, directional, and 
lateral trim at a speed equal to 1.4 V*Sl 

during climbing flight with the critical 
engine inoperative, with 

<1) The remaining engine(s) operat
ing at maximum continuous power. 

(2) Landing gear retracted. 
(3) Wing flaps retracted. 
lb) In demonstrating compliance with 

the lateral trim requirement of para
graph (a) of this section, the angle of 
bank ol the airplane shall not be in ex
cess of 5 degrees. 

13. By amending the first sentence of 
S 4b.l57 <b> to read as follows: "The 
static lateral stability,'as shown by the 
tendency to raise the low wing in a side
slip with the aileron controls free and 
with all landing gear and flap positions 
and symmetrical power conditions, 
shall:" 

14. By amending }§ 4b. 180, 4b. 181, and 
4b.l82 to read as follows: 

I 4b.180 WATER CONDITIONS. The most 
adverse water conditions in which the 
seaplane has been demonstrated to' be 
safe for take-off, taxying, and alighting 
shall be established. 

3 4b.l81 WIND CONDITIONS. The fol
lowing wind velocities shall be' estab
lished: 

(a) .A lateral component of wind ve
locity not less than 0.2 V.„ at and below 
which it has been demonstrated that the 
seaplane is safe for talcing off and alight
ing under all water conditions in which 
the seaplane is likely to be operated; 

(b.i A wind velocity at and below 
which it has been demonstrated that the 
seaplane is safe in taxying in all direc
tions, under all water conditions in 
which the seaplane is likely to be 
operated. 

§ 4b.lS2 CONTROL AND STABILITY ON THE 
WATER, (a) In taking off, taxying, and 
alighting, the seaplane shall not exhibit 
the following: 

<1) Any dangerously uncontrollable 
porpoising, bouncing, or swinging 
tendency; 

(2) Any submerging of auxiliary 
floats or sponsons, any immersion of 
wing tips, propeller blades, or other 
parts of the seaplane which are not de
signed to withstand the resulting water 
loads; 

<3> Any spray forming which would 
impair the pilot's view, cause damage to 
the seaplane, or result in ingress of an 
undue quantity of water. 

<b) Compliance with paragraph (a) 
of this section shall be shown under the 
following conditions:. 

(1) All water conditions from smooth 
to the most adverse condition established 
in accordance with I 4b.180; 

(2) All wind and cross-wind velocities, 
water currents, and associated waves and 
swells which the seaplane is likely to 
encounter in operation on water; 

(3) All speeds at which the seaplane 
is likely to be operated on the water; 

(4) Sudden failure of the critical en-
Sine, occurring at any time while the 
airplane is operated on water; 

(5) All seaplane weights and center 
of gravity positions within the range of 
loaoing conditions for which certifica
tion is sought, relevant to êach condi
tion of operation, 

<c) In the water conditions of para
graph (b> of this section and the cor
responding wind conditions the seaplane 
shall be able to drift for 5 minutes with 
engines inoperative, aided If necessary 
by a sea anchor. 

15. By amending 5 4b.201 by adding 
paragraph id) to read as follows: 

5 4b 201 STRENGTH AND DEFORMA
TION. * * • 

(d) Where structural flexibility is such 
that any rate of load application likely 
to occur in the operating conditions 
might produce transient stresses appre
ciably higher than those corresponding 
with static loads, the effects of such rate 
of application shall be considered. 

16. By adding a sentence following the 
first sentence of § 4b.211 (a) to read as 
follows; "Pitching velocities appropriate 
to the corresponding pull-up and steady 
turn maneuvers shall be taken into ac
count." 

17. By amending § 4D.212 (c) to read 
as follows: 

§ lb.212 EFFECT OF HIGH LIFT DE
VICES. * * * 

(c) In designing flaps and supporting 
structure on tractor type airplanes, slip
stream effects shall be taken into ac
count as specified in $ 4b.221. For other 
than tractor type airplanes a head-on 
gust of 25 feet per second with no allevia
tions acting along the flight path shall be 
considered 

18. By amending the first sentence of 
§ 4b 214 (a) by deleting the words "at 
least" and inserting in lieu thereof the 
words "zero and of". 

19. By amending 5 4b.215 by deleting 
the word "yawing" from the first sen
tence thereof. 

20. By amending $ 4b.215 fa) by delet
ing therefrom the words "the vertical 
tail loads resulting from". 

21. By amending 5 4b. 220 by adding a 
clause in the first sentence thereof fol
lowing the reference "4b.215" to read 
"and the ground gust conditions pre
scribed in 5 4b.226,". 

22. By amending |4b.220 (b) and <c> 
to read as follows: 

5 4b.220 CONTROL SURFACE LOADS; GEN
ERAL. * * * 

(b) EFFECT OF TRIM TABS. The effect of 
trim tabs on the main control surface 
design conditions need be taken into ac
count only in cases where the surface 
loads are limited by pilot effort in accord
ance with the provisions of paragraph 
(a) of this section. In such cases the 
trim tabs shall be considered to be de
flected in the direction which would as
sist the pilot, and the deflection shall be 
as follows: 

(1) For elevator trim tabs the de
flections shall be those required to trim 
the airplane at any point within the 
positive portion of the V-n diagram 
(fig. 4b-2>, except as limited by the 
stops. 

<2> For aileron and rudder trim tabs 
the deflections shall be those required 

to trim the airplane in the critical tin-
symmetrical power and loading condi
tions, with appropriate allowance for 
rigging tolerances. 

<c> UNSYMMETRICAL LOADS. Horizontal 
tail surfaces and the supporting struc
ture shall be designed for unsymmetrical 
loads arising from yawing and slip
stream effects in combination with the 
prescribed flight conditions. 

N O T S : I N THE ABSENCE OF MORE RATIONAL 
DATA, THE FOLLOWING ASSUMPTIONS M A Y BE 
MADE FOR AIRPLANES WHICH ARE CONVENTIONAL 
IN REGARD TO LOCATION OF PROPELLERS, WINGS, 
TALL SURFACES, AND FUSELAGE SHAPE: 1 0 0 PER
CENT OF THE M A X K N U M LOADING FROM THE 
SYMMETRICAL FLIGHT CONDITIONS ACTING ON THE 
SURFACE ON ONE side OF THE PLANE OF SYMMETRY 
AND 80 PERCENT OF THIS LOADING ON THE OTHER 
Fide. WHERE THE DESIGN IS NOT CONVENTIONAL 
(E. G. WHERE THE HORTAONTAL TALL SURFACE* HAVE 
APPRECIABLE DIHEDRAL OR ARE SUPPORTED BY 
THE VERTICAL TAIL SURFACES), THE SURFACES AND 
SUPPORTING STRUCTURES M A ; BE DESIGNED FOR 
COMBINED VERTICAL AND HORIZONTAL SURFACE 
LOADS RESULTING FROM THE PRESCRIBED 
MANEUVERS. 

23. By adding a new paragraph (e) to 
} 4b.220 to read as follows: 

} 4b. 220 CONTROL SURFACE LOADS, GEN
ERAL. • * » 

(e> Loads parallel to hinge line. Con
trol surfaces and supporting hinge 
brackets shall be designed for inertia 
loads acting parallel to the hinge line. 

NOTE: I N LIEU OF A MORE RATIONAL ANALYSIS 
THE INERTIA LOADS M A Y BE ASSUMED TO BE 
EQUAL TO KW, WHERE: 
. K = 2i FOR VERTICAL SURFACES. 

K= 12 FOR HORIZONTAL SURFACES, 
W = W E I G H T OF THE MOVABLE SURFACES. 

24. By amending J 4b,222 to read as 
follows: 

3 40.222 TABS. The following shall 
apply to tabs and their installations. 

*a) TRIMMING TABS. Trimming tabs 
shall be designed to withstand loads 
arising from all likely combinations of 
tab setting, primary control position, 
and airplane speed, obtainable without 
exceeding the flight load conditions pre
scribed IOT the airplane as a whole, when 
the effect of the tab is being opposed by 
pilot effort loads up to those specified in 
S4D.220 (a). 

(b) BALANCING TABS. Balancing tabs 
shall be designed for deflections con
sistent with the primary control surface 
loading conditions. 

rc) SERVO TABS. Servo tabs shall be 
designed for all deflections consistent 
with the primary control surface loading 
conditions achievable within the pilot 
maneuvering effort (see 5 4b.220 (a) > 
with due regard to possible opposition 
from the trim tabs. 

25. By rescinding figure 4b-15 and In
serting in lieu thereof new figures 4b-
15a. 4b-15b, and 4b-15c and by amend
ing S5 4b.250 through 4h.257 to read as 
follows: 

WATER LOADS 

§4b.250 GENERAL. The structure of 
hull and float type seaplanes shall be 
designed for -water loads developed dur
ing take-off and landing with the sea
plane in any attitude likely to occur in 
normal operation at appropriate forward 
and sinking velocities under the most 
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severe sea conditions likely to be encoun
tered. Unless a more rational analysis 
of the water loads is performed, the re
quirements of 55 4b.2al through 4b.258 
shall apply. 

$ 4b.251 Design weights and center of 
gravity positions—<a> Design weights. 
The water load requirements shall be 
complied with at all operating weights 
up to the design landing weight except 
that for the take-off condition prescribed 
in 5 4b.255 the design take-off weight 
shall be used. 

<b) Center of gravity positions. The 
critical center of gravity positions within 
the limits for which certification is 
sought shall be considered to obtain 
maximum design load; for each part of 
the seaplane structure. 

8 4b.252 Application of loads, (a) 
The seaplane as a whole shall be as
sumed to be subjected to the loads corre
sponding with the load factors specified 
In 5 4b.253, except as otherwise pre' 
scribed. In applying the loads resulting 
from the load factors prescribed in 
S 4b.253. it shall be permissible to dis
tribute the loads over the hull bottom 
in order to avoid excessive local shear 
loads and bending moments at the lo
cation of water load application, using 
pressures not less than those prescribed 
in 8 4b,256 (b). 

<b> For twin float seaplanes, each 
float shall be treated as an equivalent 
hull on a fictitious seaplane having a 
weight equal to one-half the weight of 
the twin float seaplane. 

<c> Except in the take-off condition 
of i 4b.255, the aerodynamic lift on the 
seaplane during the impact shall be as
sumed to be % of the weight of the 
seaplane. 

5 4b.253 Hull and main float load fac
tors. Water reaction load factors shall 
be computed as follows: 

FOR TILE STEP LANDING CASE: 

C V,' 
W TMLIL/IIP Î/A" 

FOR THE BOW AND STERN LANDING CUES: 

B * _ TANA/J^WW X ri + RYJ^I • 
WHERE: 

nw = WATER REACTION LOAD FACTOR (WATER RE
ACTION DIVIDED BY THE SEAPLANE WEIGHT); 

C^EMPLRLCAT SEAPLANE OPERATIONS (ACTOR 
EQUAL TO O.OOS, EXCEPT THAT THIS FACTOR SHALL 
NOT BE LESS TBAT THAT NECESSARY TO OBTAIN 
THE MINIMUM VALUE OF STEP LOAD FACTOR OF 
2.33; 

V, =SEAPLANE STALLING SPEED <MPH( WITH 
LANDING FLAPS EXTENDED IN THE APPROPRIATE 
POSITION AND WITH NO SLIPSTREAM EFFECT: 

0—ANGLE OF DEAD RISE AT THE LONGITUDINAL 
STATION AT WHTCH. THE LOAD FACTOR LA BEING DE
TERMINED (SEE FIG. 4B-L5A): 

W=SEAPLANE DESIGN LANDING WEIGHT IN 
POUNDS; 

Kt = EMPIRICAL HULL STATION WEIGHING FAC
TOR. (8«E FIG. 4B-L5B.) FOR A TWIN FLOAT 
SEAPLANE, LTI RECOGNITION OF THE EFFECT OF FLEXI
BILITY OF THE ATTACHMENT OF THE FLOATS TO THE 
SEAPLANE. IT SHALL BE ACCEPTABLE TO REDUCE THE 
FACTOR K, AT THE BOW AND STERN TO 0.8 OF THE 
VALUE SHOWN IN FIGURE 4B-I5B. THIS REDUC
TION SHALL NOT APPLY TO THE FLOAT DESIGN BUT 
ONLY TO THE DESIGN OF THE CANY-THROUGH AND 
SEAPLANE STRUCTURE. 

TZ = RATIO OF DISTANCE, MEASURED PARALLEL TO 
HULL REFERENCE AXIS, FROM THE CENTER OF GRAVITY 
OF THE SEAPLANE TO THE HULL LONGITUDINAL 
STATION AT WHICH THE LOAD FACTOR IS BEING 
COMPUTED TO THE RADIUS OF GYRATION IN PITCH 
OF THE SEAPLANE, THE HULL REFERENCE AXLE BE
ING A STRAIGHT LINE. IN THE PLANE OF SYM
METRY, TANGENTIAL TO THE KEEL AT THE MAIN 
STEP. 

5 4b.2E4 Hull and main float landing 
conditions—(a> Symmetrical step laud
ing. The limit water reaction load fac
tor shall be in accordance with 5 4b.253. 
The resultant water load shall be applied 
at the keel through the center of gravity 
perpendicularly to the keel line. 

(b) Symmetrical bow landing. The 
limit water reaction load factor shall be 
in accordance with { 4b 253. The re
sultant water load shall be applied at the 
keel Vs of the longitudinal distance from 
the bow to the step, and shall be directed 
perpendicularly to the keel line. 

(c) Symmetrical stern landing. The 
limit water reaction load factor shall be 
in accordance with S 4b.253. The re
sultant water load shall be applied at 

the keel at a point 85 percent of the lon
gitudinal distance from the step to the 
stern post, and shall be directed perpen
dicularly to the keel line. 

<d> Unsymmetrical landing; hull type 
and single float seaplanes. Unsymmetri-
cal step, bow, and stern landing condi
tions shall be investigated. The loading 
for each condition shall consist of an 
upward component and a side compo
nent equal, respectively, to 0.75 and 0.25 
tan p times the resultant load in the 
corresponding symmetrical landing con
dition. (See paragraphs (a) (b), and 
(c) of this section.) The point of ap
plication and direction of the upward 
component of the load shall be the same 
as that in the symmetrical condition, 
and the point of application of the 
side component shall be at the same 
longitudinal station as the upward com
ponent but directed inward perpendicu
larly to the plane of symmetry at a point 
midway between the keel and chine 
lines. 

(e) Vnsymmetrical landing; twin 
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FIGURE 4B-15B—HULL STATION WEIGHING FACTOR. 

float seaplanes. The unsymmetrical 
loading shall consist of an upward load 
at the step of each float of 0.75 and a 
side load of 0.25 tan p at one float times 
the step landing load obtained in accord
ance with 5 4b.253. The side lead shall 
be directed inboard perpendicularly to 
the plane of symmetry midway between 
the keel and chine lines of the float at 
the same longitudinal station as the up
ward load. 

5 4b255 Hull and main float take-off 
condition. The provisions of this sec
tion shall apply to the design of the wing 
and its attachment to the hull or main 
float. The aerodynamic wing lift shall 
be assumed to be zero. A downward 
inertia load shall te applied and shall 
correspond with the following load 
factor: 

Cro V . 
CAN 2/2pwV2 ' 

WHERE: 
N = INERTIA LOAD FACTOR; 

C T O — EMPIRICAL SEAPLANE OPERATIONS FACTOR 
EQUAL TO 0 .003 ; 

V , = SEAPLANE STALLING SPEED ( M P H ) AT THE 
DESIGN TAKE-OFF WEIGHT WITH THE 
FLAPS EXTENDED IN THE APPROPRIATE 
TAKE-OFF POSITION; 

0 = ANGLE OF DEAD RISE AT THE MAIN STEP 
(DEGREES); 

W= SEAPLANE DESIGN TAKE-OE WEIGHT '.a 
POUNDS. 

§ 4b.256 Hull and main float bottom 
pressures. The provisions of this section 
shall apply to the design of the hull and 
main float structure, inciuding frames 
and bulkheads, stringers, and bottom 
plating. In the absence of more rational 
data, the pressures and distributions 
shall be as follows: 

(a) Local pressures. The following 
pressure distributions are applicable for 
the design of the bottom plating and 
stringers and their attachments to the 
supporting structure. The area over 
which these pressures are applied shall 
be such as to simulate pressures occur
ring during high localized impacts on the 
hull or float, and need not extend over 
an area which would induce critical 
stresses in the frames or in the overall 
structure. 

(1) Unflared bottom. The pressure at 
the keel Cpsi) shall be computed as 
follows: 

pk _ CV 

WHERE: 
Pk = PRESSURE AT THE KEEL; 

C 2 = 0 . 0 0 1 6 : 
J F 2 = HULL STATION WEIGHING FACTOR (SEE FIG. 

4 B - 1 5 B ) ; 
V,t — SEAPLANE STALLING SPEED (ROPH) AT THE 

DESIGN TAKE-OFF WEIGHT WITH FLAPS 
EXTENDED IN THE APPROPRIATE TAKE
OFF POSITION; 

3T= ANGLE OF DEAD RISE AT KEEL (SEE FIG. 
4 B - 1 5 A ) . 

The pressure at the chine shall be 0.15 
Pic, and the pressures between the keel 
and chine shall vary linearly. (See flg. 
4b-I5c.) 

(2) Flared bottom. The pressure dis
tribution for a flared bottom shall be 
that for an unflared bottom prescribed 
in subparagraph (1) of this paragraph, 
except that the pressure at the chine 
shall be computed as follows: 

P - = C - T K F : 

WHERE: 
P C F T = PRESSURE AT THE CHINE; 
C 3 — 0.0012; 
JJT2= HULL STATION WEIGHING FACTOR (SEE FIG. 

4 B - 1 5 B ) ; 
V 5 L = SEAPLANE STALLING SPEED ( M P H ) AT THE 

DESIGN TAKE-OFF WEIGHT WITN FLAPS 
EXTENDED IN THE APPROPRIATE TAKE
OFF POSITION; 

g= ANGLE OT DEAD RISE AT APPROPRIATE 
STATION. 

The pressure at the beginning of the 
flare shall be the same as for an unflared 
bottom, and the pressure between the 
chine and the beginning of the flare 
shall vary linearly. (See flg. 4b-15c> 

(b) Distributed pressures. The fol
lowing distributed pressures are appli
cable for the design of the frames, keel, 
and chine structure. These pressures 
shall be uniform and shall be applied 
simultaneously over the entire hull or 
main float bottom. The loads so ob
tained shall be carried into the sidewall 
structure of the hull proper, but need not 
be transmitted in a fore and aft direc
tion as shear and bending loads. 

(1) Symmetrical. The symmetrical 
pressures shall be computed as follows: 

P = C , ' JL!_; 
TAN 3 

WHERE: 
P — PRESSURE; 

C 4 = 0 . 0 7 8 C J (FOR Ci SEE 5 4 B . 2 5 3 ) ; 
JR 3 =HULL STATION WEIGHING FACTOR (SEE FLG. 

4 B - 1 5 B | ; 

V , = SEAPLANE STALLING SPEED ( M P H ) WITH 
LANDING FLAPS EXTENDED IN THE A P 
PROPRIATE POSITION AND WITH NO 
SLIPSTREAM EFFECT; 

ij — ANGLE OT DEAD RISE AT APPROPRIATE 
STATION. 

(2) Unsymmetrical. The unsymmet
rical pressure distribution shall consist 
of the pressures prescribed in subpara
graph (1) of this paragraph on one side 
of the hull or main float center line and 
one-half of that pressure on the other 
side of the hull or main float center line. 
(See flg. 4b-15c.) 

§ 4b.257 Auxiliary float loads. Auxil
iary floats, their attachments, and sup-
•portihg structure shall be designed for 
the following conditions. In the cases 
specified in paragraphs (a), (b), <c), 
and <d) of this section it shall be ac
ceptable to distribute the prescribed 
water loads over the float bottom to 
avoid excessive local loads, using bottom 
pressures not less than those prescribed 
in paragraph (f) of this section. 

(a) Step loading. The resultant 
water load shall be applied in the plane 
of symmetry of the float at a point 
three-fourths of the distance from the 
bow to the step and shall be perpendic
ular to the keel. The resultant limit 
load shall be computed as follows, except 
that the value of L need not exceed three 
times the weight of the displaced water 
when the float is completely submerged: 

L = TIN2/»/3J ( 1 4 ^ ) 2 7 3 ' 
WHERE: 

L = LIMIT LOAD; 
0 . 0 0 4 
SEAPLANE STALLING SPEED ( M P H ) WITH 

LANDING FLAPS EXTENDED IN THE AP
PROPRIATE POSITION AND WITH NO 
SLIPSTREAM EFFECT; 

W— SEAPLANE DESIGN LANDING WEIGHT TN 
POUNDS; 

gt = ANGLE OL DEAD RISE AT A STATION % OT 
THE DISTANCE FROM THE BOW TO THE 
STEP, BUT NEED NOT BE LESS THAN 1 5 
DEGREES; 

TS •— RATIO OF THE LATERAL DISTANCE BETWEEN 
THE CENTER OF GRAVITY AND THE PLANE 
OF SYMMETRY OF THE FLOAT TO THE 
RADIUS OF GYRATION IN ROLL. 

(b) Bow loading. The resultant limit 
load shall be applied in the plane of 
symmetry of the float at a point one-
fourth of the distance from the bow to 
the step and shall be perpendicular to 
the tangent to the keei line at that point. 
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The magnitude of the resultant load 
shall be that specified in paragraph (a) 
of this section. 

(c) Unsymmetrical step loading. The 
resultant water load shall consist of a 
component equal to 0.75 times the load 
specified in paragraph (a) of this section 
and a side component equal to 0.25 tan 
p times the load specified in paragraph 
(a) of this section. The side load shall 
be applied perpendicularly to the plane 
of symmetry of the float at a point mid
way between the keel and the chine. 

(d) Unsymmetrical bow loading. The 
resultant water load shall consist of a 
component equal to 0.75 times the load 
specified in paragraph (b) of this section 
and a side component equal to 0.25 tan 
p times the load specified in paragraph 
(b) of this section. The side load shall 
be applied perpendicularly to the plane 
of symmetry at a point midway between 
the keel and the chine. 

(e) Immersed float condition. The 
resultant load shall be applied at the 
centroid of the cross section -of the float 
at a point one-third of the distance from 
the. bow to the step. The limit load com
ponents shall be as follows: 

vertical = W K 
alt=C,?W3 (KV,o)s 

etde = C„BV2/3 (KV1q)3 
where: 

g=mass density of water; 
; volume of float; 

Cx = coefficient ot drag farce, equal to 
0.10; 

C„= coefficient or side force, equal to 
0.08; 

K= 0.8, except that lower va+uea shall oe 
acceptable if it is shown that the . 
floats are Incapable of submerging 
at a speed of O.B V, in normal 
operations; 

V,o=seaplane stalling speed (mph) -vlth 
lauding flaps extended in the ap
propriate position and with no 
slipstream effect. 

(f) Float bottom pressures. The float 
bottom pressures shall be established in 
accordance with § 4b.256 (a) and (b). 
The angle of dead rise to be used in 
determining the float bottom pressures 
shall be as defined in paragraph (a) of 
this section. 

26. By amending § 4b.2B0 (a) (2) to 
read as follows: 

§ 4b.260 General * • • 
(a) * * • 
(2) Forward ».(Jg 
27. By amending § 4b.306 <d) to read 

as follows: 
§ 4b.306 Material strength properties 

ana design values. • » • 
(d) The strength, detail design, and 

fabrication of the structure shall be such 
as to minimize the probability of dis
astrous fatigue failure. 

Nora; Points of stress concentration are 
one of the main sources of fatigue failure. 

28- By rescinding f 8 4b.308 and 4b.309 

and adding a new 5 4b.308 to read as 
follows: 

5 4b,308 Flutter, deformation, and vi

bration. Compliance with the following 
provisions shall be shown by such calcu
lations,, resonance tests, or other testa 
as are found necessary by the Admin
istrator. 

(a) Flutter prevention. The airplane 
shall be designed to be free from Sutter 
of wing and tail units, including all con
trol and trim surfaces, and from diverg
ence <i. e. unstable structural distortion 
due to aerodynamic loading). at all 
speeds up to 1.2 VD. A smaller margin 
above Vz> shall be acceptable if the char
acteristics of the airplane (including the 
effects of compressibility) render a speed 
of 1.2 VD unlikely to be achieved, and u* 
it is shown that a proper margin of 
damping exists at speed VD . In the ab
sence of more accurate data, the terminal 
velocity in a dive of 30 degrees to the 
horizontal shall be acceptable as the 
maximum speed likely to be achieved. . 
If concentrated balance weights are used 
on control surfaces, their effectiveness 
and strength, including supporting 
structure, shall be substantiated. 

lb) Loss of control due to structural 
deformation. The airplane shall be de
signed to be free from control reversal 
and from undue loss of longitudinal, 
lateral, and directional stability and 
control as a result of structural deforma
tion, including that of the control sur
face covering, at all speeds up to the • 
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speed prescribed in paragraph (a) of this 
section for flutter prevention. 

(c> Vibration and buffeting. The air
plane shall be designed to withstand all 

" vibration and buffeting which might oc
cur in any likely operating conditions. 

23. By amending $ 4b 324 by adding a 
new sentence to paragraph (b) to read 
as follows: "For airplanes with flaps 
which are not subjected to slipstream 
conditions, the structure shall be de
signed for the loads Imposed when the 

, wing flaps on one side are carrying the 
most severe load occurring in the pre
scribed symmetrical conditions and 
those on the other side are carrying not 
more than 80 percent of that load." 

30. By amending 3 4b.326 to read as 
follows: 

9 4b.326 Control system locks. Pro
vision shall be made to prevent damage 
to the control surfaces (including tabs) 
and the control system which might re
sult from gusts striking the airplane 
while it is on the ground or water (see 
also 8 4b,226). If a device provided for 
this purpose, when engaged, prevents 
normal operation of the control surf aces-
by the pilot, it shall comply with the 
following provisions. 

(a) The device shall either automat
ically disengage when the pilot operates 
the primary flight controls in a normal 
manner, or it shall limit the operation 
of the airplane in such a manner that 
the pilot receives unmistakable warning 
at the start of take-off. 

<b) Means shall be provided to pre
clude the possibility of the device be
coming inadvertently engaged in flight. 

31. By amending 3 4b.329 (a) (5) to 
read as follows: 

5 4b.329 Control system details; gen
eral. * * * 

(a) Cable systems. • • • 
(5) All pulleys and sprockets shall be 

provided with closely fitted guards to 
prevent the cables and chains being 
displaced or fouled. 

32. By amending § 4b.334 by adding 
a new subparagraph (3) to paragraph 
(a) thereof to read as follows: 

I 4b.334 Retracting mechanism—-(a) 
General. « * • 

(3) Landing gear doors, their operat
ing mechanism, and their supporting 
structure shall be designed for the con
ditions of air speed and load factor pre
scribed in subparagraphs (1) and (2) of 
this paragraph, and in addition they 
shall be designed for the yawing ma
neuvers prescribed for the airplane. 

33. By amending $ 4b.335 to read as 
follows; 

5 4b.335 Wheels. Main wheels and 
nose wheels shall be of an approved type. 
The following provisions shall apply. 

<a) The maximum static load rating 
of each main wheel and nose wheel shall 
not be less than the corresponding static 
ground reaction under the design take
off weight of the airplane and the critical 
center of gravity position. 

(b) The maximum limit load rating 
of each main wheel and nose wheel shall 
not be less than the maximum radial 

limit load determined in accordance 
with the applicable ground load require
ments of this part (see IS 4b.230 through 
4b.236). 

(c) The maximum kinetic energy ca
pacity rating of each main whesl-brake 
assembly shall not be less than the ki
netic energy absorption requirement 
determined as follows: 

0 . 0 3 3 4 WV, • 

N 
where: 

jjTA7=kinetic energy per wheel (ft. ib.); 
ff=deslgn landing weight (lb.); 

V t | |=power-off stalling speed of the airplane 
(mph) at sea level at the design 
landing weight and In the landing 
configuration; 

JV=number of main wheels. 

NOTE: The expression for Kinetic energy 
assumes an equal distribution of braking 
between main wheels. In cases of unequal 
distribution the expression requires appro
priate modification. 

(d) The minimum stalling speed rat
ing of each main wheel-brake assembly, 
1. e.. the Initial speed used in the dyna
mometer tests, shall not be greater than 
the Vi„ used in the determination of 
kinetic energy in accordance with para
graph (c) of this section. 

NOTE: The provision of this paragraph Is 
based upon the assumption that the testing 
procedures for wheel-brake assemblies in
volve a specified rate of deceleration, and, 
therefore, for the same amount of kinetic 
energy the rate of energy absorption (the 
power absorbfng ability of the brake) varies 
Inversely with the Initial speed. 

34. By amending S 4b.336 (a) (2) to 
read as follows: 

i 4D.336 Tires, (a) • * * 
(2) Load on each main wheel tire 

equal to the corresponding static ground 
reaction at the critical center of gravity 
position. 

35. By amending 5 4b 336 (a) (3) by 
inserting the words "most critical" pre
ceding the words "center of gravity". 

36. By amending § 4b,337 (a) (1) to 
read as follows: 

5 4b 337 Brakes—Ca> General. (1) 
The airplane shall be equipped With 
brakes of an approved type. The brake 
ratings shall be In accordance with 
5 4b.335 (c) and <d>. 

37. By amending the second sentence 
of S 4b.338 to read: "The maximum limit 
load rating of each ski shall not be less 
than the maximum limit load determined 
in accordance with the applicable ground 
load requirements of this part. (Bee 
S5 4b.230 through 4b.336.V 

38. By amending § 4b.341 to read as 
follows: 

5 4b 341 Seaplane main floats. Sea
plane main Hoats shall be of an approved 
type and shall comply with the provi
sions of 54b,250. In addition, the fol
lowing shall apply. 

(a) Buoyancy. Each seaplane main 
float shall have a buoyancy of 80 percent 
In excess of that required to support the 
maximum weight of the seaplane in fresh 
water. 

(b) Compartmentation. Bach sea

plane main float shall contain not less 
than 5 water-tight compartments. The 
compartments shall have approximately 
equal volumes. 

39. By amending the title and para
graph (al of § 4b.342 to read as follows: 

i 4b.342 Boat hulls, (a) The hulls of 
boat seaplanes and amphibians Shall be 
divided into watertight compartments 
so that, with any two adjacent compart
ments flooded, the buoyancy of the hull 
and auxiliary floats (and wheel tires, Jf 
used) will provide a sufficient margin of 
positive stability to minimize capsizing 
in rough fresh water. 

40. By amending the title of t 4b.352 
to read: Windshield and windows. 

41. By adding a new paragraph (c) to 
! 4D.352 to read as follows: 

{4b.352 Windshield and win
dows. * • • 

(c) The design of windshields and 
windows in pressurized airplanes shall be 
based on factors peculiar to high alti
tude operation. (Bee also 5 4b.373J 

N O T * : Factors peculiar to high altitude op
eration as they may affect the design of wind
shields and windows include the effects of 
continuous and cyclic pressurleatlon load
ings, the inherent characteristics of the 
material used, the effects of temperatures and 
temperature differentials, etc. 

42. By adding a new paragraph (g) to 
S 4b,353 to read as follows: 

|4b.353 Controls. • • • . 
(g) Where the work load on the flight 

crew is such as to require a flight engi
neer (see 5 4b 720), a flight engineer sta
tion shall be provided. The station shall 
be so located and arranged that the flight 
crew members can perform their func
tions efficiently and without interfering 
with each other. 

43. By amending 5 4b.358 (a) by add
ing a second sentence to read as follows: 
"Seats and berths shall be of an approved 
typs (see also $ 4b.643 concerning safety 
belts)." 

44. By amending § 4b.35B <c> to read 
as follows: 

S 4b 358 Seats, berths, and safety 
belts. • * * 

(c) Strength. All seats and berths 
and their supporting structure shall be 
designed for occupant weight of 170 
pounds with due account taken of the 
maximum load factors, inertia forces, 
and reactions between occupant, seat, 
and safety belt or harness corresponding 
with all relevant flight and ground load 
conditions, including the emergency 
landing conditions prescribed in § 4b.260. 
In addition, the following shall apply. 

(1) Pilot seats shall be designed for 
the reactions resulting from the applica
tion of pilot forces to the flight controls 
as prescribed in S 4b.224. 

(2) In determining the strength of the 
seat or berth attachments to the struc
ture, and the safety belt or shoulder 
harness attachments to the seat, berth, 
or structure, the inertia forces specified 
in 9 4b.260 (a) shall be multiplied by a 
factor of 1.33. 

45. By amending 5 4D.359 (c) to read 
as follows: 
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8 4b.359 CARGO AND BAGGAGE COM
PARTMENTS. * * * 

(c) Provisions shalt be made to pro
tect the passengers and crew from in-
Jury by the contents of any com
partment, taking into account the 
emergency landing conditions of i 4b.280. 

46. By amending § 4b.371 by rescind
ing all of the section excepting para
graph (b) thereof, by redesignating 
paragraph (b) as paragraph <d>, and by 
adding new paragraphs tat through <c» 
to read as follows: 

} 4b.371 VENTILATION, (a) All crew 
compartments shall be ventilated by 
providing a sufficient amount of fresh 
air to enable the crew members to per
form their duties without undue dis
comfort or fatigue. 

NOTE: A fresh air supply of approximately 
10 cubic feet per minute Is considered a 
minimum for each crew member. 

(b) Ventilating air in crew and pas
senger compartments shall be free of 
harmful or hazardous concentrations of 
gases or vapors. 

NOTE: Carbon monoxide concentrations In 
excess of one part In 20.000 parts of air are 
considered hazardous. Carbon dioxide In 
excess of 3 percent by volume (sea level 
equivalent) Is considered hazardous in the 
case of crew members. Higher concentra
tions of carbon dioxide may not necessarily 
be hazardous In crew compartments if 
appropriate protective breathing equipment 
Is available. 

(c) Provision shall be made to insure 
the conditions prescribed in paragraph 
<b) of this section in the event of reason
ably probable failures or malfunctioning 
of the ventilating, heating, pressuriza-
tion, or other systems and equipment. 

NOTE: Examples of acceptable provisions 
Include secondary Isolation, integral pro
tective devices, and crew warning and shut-
off for equipment the malfunctioning of 
which could Introduce harmful or hazardous 
quantities of smoke or gases. 

47. By amending g 4b.372 to read as 
follows : 

§ 4b.372 HEATING SYSTEMS. Combus
tion heaters shall be of an approved type 
and shall comply with the fire protection 
requirements of $ 4b.386. Engine ex
haust heaters shall comply with the pro
visions of §4b.467 (c) and (d). 

48. By amending the reference at the 
end of 5 4b.373 to read as follows: "(See 
also 85 4b.216 <c> and4b.352.)" 

49. By amending § 4b.374 to read as 
follows: 

§ 4b.374 PRESSURE SUPPLY. (See § 4b.477 
(c).) 

50. By amending the heading "Fire 
Prevention" and § 4b.380 to read as fol
lows: 

FIRE PROTECTION 

S 4b,380 General. Compliance shall 
be shown with the fire protection require
ments of IS 4b.381 through 4b.386. (See 
also 5 5 4b.480 through 4b.489J in addi
tion, the following shall apply. 

(a) HAND FIRE EXTINGUISHERS. Hand 
fire extinguishers shall be of an approved 
type. The types and quantities of ex

tinguishing agents shall be appropriate 
for the types of fires likely to occur in 
the compartments wh2re the extinguish
ers are intended for use. Extinguishers 
intended for use in personnel compart
ments shall be such as to minimize the 
hazard of toxic gas concentrations. 

(b) BUILT-IN FIRE EXTINGUISHERS. Where 
a built-in fire extinguishing system is 
required, its capacity in relation to the 
compartment volume and ventilation 
rate shall be sufficient to combat any fire 
likely to occur in the compartment. All 
built-in fire extinguishing systems shall 
be so installed that any extinguisher 
agent likely to enter personnel compart
ments will not be hazardous to the occu
pants and that discharge of the ex
tinguisher cannot result in structural 
damage. (See aso 54b.371.) 

(c) PROTECTIVE BRECTHING EQUIPMENT. 
If the airplane contains Class A or B 
cargo compartments (see § 4b.383), pro
tective breathing equipment shall be in
stalled for the use of appropriate crew 
members. (See § 4b.651 (h).) 

51. By amending § 4b.381 by adding 
paragraph (e) and (f) to read as fol
lows: 

5 4b,381 Cabin INTERIORS. * * * 
(e) At least one hand fire extinguisher 

shall be provided for use by the flight 
crew. 

(f) In addition to the requirements of 
paragraph (e) of this section at least the 
following number of hand fire extin
guishers conveniently located for use in 
passenger compartments shall be pro
vided according to the passenger capac
ity of the airplane: 

Minimum number 
of flre 

Passenger capacity: extinguishers 
8 or less 0 
7 through 30 1 
31 through 60 2 
61 or more 3 
52. By amending S 4b.383 (a) by 

changing the title thereof to read "CLASS 
A." and by deleting from the first sen
tence the words "in the 'A' category" and 
Inserting in lieu thereof the words "as 
A". 

53. By amending 5 4b.383 (b) by 
changing the title thereof to read "Class 
B." and by deleting from the first sen
tence the words "in the 'B' category" and 
inserting in lieu thereof the words "as 
B". 

54. By amending Mb.383(b) (4> 
by deleting the clause "except that addi
tional service lining of flame-resistant 
material shall be acceptable." 

55. By amending S 4b.383 (c) by 
changing the title thereof to read "CLASS 
C." and by deleting from the first sen
tence the words "in the "C category" and 
inserting in lieu thereof the words "as 
C". 

56. By amending § 4b.383 ( C ) (4) by 
deleting the clause "except that addi
tional service lining of flame-rejistant 
material shall be acceptable." 

57. By adding a new paragraph (d) 
to § 4b.383 to read as follows: 

5 4 b.383 CARGO COMPARTMENT CLASSI
FICATION. • • • 

(d) Class D. Cargo and baggage com
partments shall be classified as D if they 

are so designed and constructed that a 
flre occurring therein will be completely 
confined without endangering the safety 
of the airplane or the occupants. Com
pliance shall be shown with the 
following. 

(1) Each compartment shall be 
equipped with an approved type smoke 
detector or flre detector other than heat 
detector to give warning at the pilot or 
flight engineer station. 

(2) Means shall be provided to ex
clude hazardous quantities of smoke, 
flames, or other noxious gases from en
tering into any compartment occupied 
by the crew or passengers. 

(3) Ventilation and drafts shall be 
controlled within each compartment so 
that any flre likely to occur in the com
partment will not progress beyond safe 
limits. 

N O T E : For compartments having a volume 
not In excess of 500 cu. ft. an airflow of not 
more than 1.500 cu. ft. per hour Is considered 
acceptable. For larger compartments lesser 
alrflaw may be applicable. 

(4) The compartment shall be com
pletely lined with fire-resistant material. 

(5) Consideration shall be given to 
the effect of heat within the compart
ment on adjacent critical parts of the 
airplane, 

58. By amending § 4b.384 (a) by de
leting therefrom the words "category 
'C " and inserting in lieu thereof the 
words "class C". 

59. By adding new §5 4b.385 and 
4b.386 to read as follows: 

5 4b.385 Flammable FLUID FIRE PROTEC
TION. In areas of the airplane where 
flammable fluids or vapors might be 
liberated by leakage or failure in fluid 
systems, design precautions shall be 
made to safeguard against the ignition 
of such fluids or vapors due to the oper
ation of other equipment, or to control 
any fire resulting from such ignition. 

S 4b 386 Combustion HEATER FIRE PRO
TECTION— (a) COMBUSTION HEATER FIRE 
ZONES. The following shall be considered 
as combustion heater flre zones and shall 
be protected against flre in accordance 
with applicable provisions of 5§ 4b.480 
through 4b 490. 

(1) Region surrounding the heater, if 
such region contains any flammable 
fluid system components other than the 
heater fuel system which might be dam
aged by heater malfunctioning or which, 
in case of leakage or failure, might per
mit flammable fluids or vapors to reach 
the heaters. 

(2) Region surrounding the heater. If 
the heater fuel system incorporates fit
tings the leakage of which would permit 
fuel or vapors to enter this region. 

(3) That portion of the ventilating air 
passage which surrounds the combus
tion chamber. 

(b) VENTILATING AIR DUCTS. (1) Ven
tilating air ducts which pass through fire 
zones shall be of fireproof construction. 

(2) Unless isolation is provided by the 
use of fireproof valves or other equiva
lent^ effective means, the ventilating air 
duct downstream of the heater shall be 
of fireproof construction for a sufficient 
distance to assure that any flre original-
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ing from within the heater can be con
tained within the duct. 

(3) Portions of ventilating ducts 
passing through regions in the airplane 
where flammable fluid systems are 
located shall be so constructed or iso
lated from such systems that failure or 
malfunctioning of the flammable fluid 
system components cannot introduce 
flammable fluids or vapors Into the ven
tilating airstream. 

<c> Combustion air ducts. (1) Com
bustion air ducts shall be of fireproof 
construction for a distance sufficient to 
prevent damage from backfiring or re
verse flame propagation, 

(2) Combustion air ducts shall not 
communicate with the ventilating air-
stream unless it is demonstrated that 
flames from backfires or reverse burning 
cannot enter the ventilating airstream 
under any conditions of ground or flight 
operation including conditions of reverse 
flow or malfunctioning of the heater or 
its associated components. 

(3) Combustion air ducts shall not 
restrict prompt relief of backfires which 
can cause heater failure due to pressures 
generated within the heater. 

<d> Heater controls; general. Pro
vision shall be made to prevent haz
ardous accumulations of water or ice on 
or within any heater control components, 
control system tubing, or safety controls 

(e)' Heater safety controls. (1) In 
addition to the components provided for 
normal continuous control of air tem
perature, air flow, and fuel flow, means 
independent of such components shall 
be provided with respect to each heater 
to shut off automatically that heater's 
ignition and fuel supply at a point re
mote from the heater when the heat 
exchanger temperature or ventilating air 
temperature exceed safe limits or when 
either the combustion air flow or the 
ventilating air flow becomes inadequate 
for safe operation. The means provided 
for this purpose for any individual heater 
shall be independent of all components 
serving other heaters the heat output of 
which is essential to the safe operation 
of the airplane. 

(2) Warning means shall be provided 
to indicate to the crew when a heater, 
the heat output of which is essential to 
the safe operation of the airplane, has 
been shut off by the operation of the 
automatic means prescribed In subpara
graph (1) of this paragraph. 

(f) Air intakes. Combustion and ven
tilating air intakes shall be so located 
that no flammable fluids or vapors can 
enter the heater system under any con
ditions of ground or flight operation 
either during normal operation or as a 
result of malfunctioning, failure, or Im
proper operation of other airplane com
ponents. 

(g) Heater exhaust. Heater exhaust 
systems shall comply with the provisions 
of 5 4b.467 (a) and <b>. In addition, 
the following shall apply: 

(1) Exhaust shrouds shall be sealed 
so that flammable fluids and hazardous 
quantities of vapors cannot reach the 
exhaust systems through joints. 

(2) Exhaust systems shall not restrict 
the prompt relief of backfires which can 

cause heater failure due to pressures 
generated within the heater. 

<h) Heater fuel systems. Heater fuel 
systems shall comply with all portions of 
the powerplant fuel system requirements 
which affect safe heater operations. In 
addition, heater fuel system components 
within the ventilating airstream shall be 
protected by shrouds so that leakage 
from such components cannot enter the 
ventilating airstream. 

(1) Drains. Means shall be provided 
for safe drainage of fuel accumulations 
which might occur within the combus
tion chamber or the heat exchanger. 
Portions of such drains which operate at 
high temperatures shall be protected in 
the same manner as heater exhausts (see 
paragraph (gl of this section). Drains 
shall be protected against hazardous ica 
accumulations in flight and during 
ground operation.-

60. By amending the title of Subpart E 
by deleting the words "(Reciprocating 
Engines)" therefrom. 

61. By amending the heading "Gen
eral" immediately preceding 8 4b.40O to 

'read "Installation". 
62. By amending the title of 5 4b.400 

to read "General." and by considering 
the present text of paragraph (a) as the 
initial text of this section. 

63. By adding a new 5 4b.400 (a) to 
read as follows: 

14D.400 General. * * • 
(a) Scope. Reciprocating engine in

stallations shall comply with the provi
sions of this subpart. Turbine engine in
stallations shall comply with such of the 
provisions of this subpart as are found 
applicable to the specific type of installa
tion. 

64. By amending 9 4b.400 (b) by add
ing a title to read "Functioning." 

65. By amending § 4b.400 <c) by add
ing a title to read "Accessibility." 

66. By amending 5 4b.400 (d) by add
ing a title to read "Electrical bonding." 

67. By amending I 4b.401 (b) to read 
as follows: 

§ 4b 401 Engines. * • 
<b> Engine isolation. The power-

plants shall be arranged and isolated 
each from the other to permit operation 
in at least one configuration in a manner 
such that the failure or malfunctioning 
of any engine, or of any system of 
the airplane the failure of which can 
affect an engine, will not prevent the 
continued safe operation of the remain-
ing engine(s) or require immediate ac
tion by crew member for continued safe 
operation. 

68. By inserting a new sentence at the 
end of § 4b.401 <c> following the word 
"construction" to read as follows: "If 
hydraulic propeller feathering systems 
are used for this purpose, the feathering 
lines shall be fire-resistant under the 
operating conditions which may be ex
pected to exist when feathering is being 
accomplished." 

69. By amending 5 4b.406 (a) to read 
as follows: 

S 4b.406 Propeller de-icing provisicms. 
(a) Airplanes Intended for operation un
der atmospheric conditions conducive to 
the formation of ice on propellers or on 

accessories where ice accumulation 
would jeopardize engine performance 
shall be provided with means for the 
prevention or removal of hazardous ice 
accumulations. 

70. By amending I 4b.411 to read as 
follows: 

5 4b.41l Fuel system independence. 
The design of the fuel system shall com
ply with the requirements of 5 4b.401 (b). 
Unless other provisions are made in com
pliance with this requirement, the fuel 
system shall be arranged to permit the 
supply of fuel to each engine through a 
system independent of any portion of a 
system supplying fuel to any other 
engine. 

71. By amending 5 4b.426 fa) (3) to 
read as follows: 

§ 4b.416 Fuel tank vents and carbu
retor vapor vents, (a) * * • 

(3) The vent shall be of sufficient size 
to prevent the existence of excessive dif
ferences of pressure between the interior 
and exterior of the tank during normal 
flight operation, during maximum rate 
of descent, and. if applicable, during re
fueling and defuellng, 

72. By adding a new 5 4b. 428 to read 
as follows: 

5 4b.428 Under-wing fueling provi
sions. Under-wtng fuel tank connections 
shall be provided with means to prevent 
the escape of hazardous quantities of 
fuel from the tank in the event of mal
functioning of the fuel entry valve while 
the cover plate is removed. In addition 
to the normal means provided In the air
plane for limiting the tank content, a 
means shall be Installed to prevent dam
age to the tank in case of failure of the 
normal means. 

73. By amending J 4b.430 to read as 
follows: 

5 4b.430 Fuel pumps—fa) Mam 
pumps. 

(1) If the engine fuel supply is main
tained by means of pumps, one fuel pump 
for each engine shall be engine-driven, 

(2) Fuel pumps shall meet the perti
nent flow requirements of I 4b,413. 

(3) All positive displacement fuel 
pumps shall incorporate an Integral by
pass, unless provision is made for a con
tinuous supply of fuel to all engines in 
case of failure of any one pump. Engine 
fuel Injection pumps which are approved 
as an Integral part of the engine need 
not Incorporate a by-pass. 

(4) If the emergency fuel pumps are 
all dependent upon the same source of 
motive power, the main fuel pumps shall 
be capable of providing sufficient fuel 
flow and pressure to maintain level flight 
at maximum weight and normal cruis
ing power at an altitude of 6,000 feet with 
110° F. fuel without the aid of any emer
gency fuel pump. 

(b) Emergency pumps. (1) Emer
gency fuel pumps shall be provided to 
permit supplying all engines with fuel 
In case of failure of any one main fuel 
pump, except In the case of installations 
in which the only fuel pump used in the 
system is an engine fuel injection pump 
which is approved as an internal part 
of the engine. 
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(2) Emergency fuel pumps shall be 
available for Immediate use in case of 
failure of any other fuel pump. Nd 
manipulation of fuel valves shall be 
necessary on the part of the crew to 
make an emergency fuel pump available 
to the engine which it is normally in
tended to serve when the fuel system is 
being operated in the configuration com
plying with the provisions of 8 4b.4U. 

74. By adding a new 8 4b.432 (e) to 
read as follows: 

5 4b.432 Fuel system lines and fit
tings. » * » 

(e) Flexible hoses which might be 
adversely affected by exposure to high 
temperatures shall not be employed in 
locations where excessive temperatures 
will exist during operation or after en
gine shut-down. 

76. By amending § 4b.437 (a) (2) to 
read as follows: 

8 4b.437 Fuel jettisoning s y s t e m . 
* * * 

(a) * * • 
(2) Climb at the one-engine-inopera

tive best rate-of-climb speed with the 
critical engine inoperative, the remain
ing engine (s) at maximum continuous 
power, 

76. By amending § 4b.440 <b) to read 
as follows: 

14b,440 General. • • ' 
(b) The oil tank capacity available 

for the use of the engine shall not be 
less than the product of the endurance 
of the airplane under critical operating 
times conditions the maximum permis
sible oil consumption rate of the engine 
under the same conditions, plus a suit
able margin to assure system circula
tion. In lieu of a rational analysis of 
airplane range, a fuel-oil ratio of 30:1 
by volume shall be acceptable for air
planes not provided with a reserve or 
transfer system. 

77. By amending 5 4b.44l <d:> to read 
as follows: 

§ 4b.441 Oil tank construction. • • • 
(d) Oil tank outlet. Provision shall 

be made either to prevent entrance into 
the tank itself or into the tank outlet of 
any foreign object which might obstruct 
the flow of oil through the system. The 
oil tank outlet shall not be enclosed by 
any screen or guard which would reduce 
the flow of oil below a safe value at any 
operating temperature condition. 

78. By amending § 4b.443 to read as 
follows: 

S 4b.443 Oil tank installation. The oil 
tank installation shall comply with the 
provisions of 9 4b.422, except that the 
location of an engine oil tank in a desig
nated fire zone shall be acceptable if the 
tank and its supports are of fireproof 
construction to the extent that damage 
by Are to any nonflreproof parts would 
not result in leakage or spillage of oil. 

79. By adding a new sentence at the 
end of 5 4b.455 to read as follows: 
"Means shall be provided to prevent ex
cessive pressures from being generated 
in the cooling system." 

80. By adding a new 5 4b.463 (d) to 
read as follows: 

8 4b.463 Induction s y s t e m ducts. 

• * - * 
(d) Induction system ducts within 

any fire zone for which a fire-extinguish
ing system is required shall be of fire-
resistant construction. 

81. By amending § 4b.4B7 (a) (4) to 
read as follows: 

8 4b.467 Exhaust system and i n 
stallation components—(a) General. 
* * m 

(4) Exhaust gases shall not discharge 
in a manner to cause a fire hazard with 
respect to any flammable fluid vent or 
drain. 

82. By adding a new 8 4D.467 (a) (7) 
to read as follows: 

5 4b.467 Exhaust system and instal
lation components—(a) General • -* * 

(7> Exhaust shrouds shall be venti
lated or insulated to avoid during nor
mal operation a temperature sufficiently 
high to ignite any flammable fluids or 
vapors external to the shrouds. 

83. By adding a new } 4b,467 <c> (5) 
to read as follows: 

5 4b.467 Exhaust system and installa
tion components. * • * 

fc) Exhaust heat exchangers. • • * 
(5) Heat exchangers or muffs shall 

incorporate no stagnant areas or liquid 
traps which would increase the possi
bility of ignition of flammable fluids or 
vapors which might be present in case 
of failure or malfunctioning of com
ponents carrying flammable fluids. 

84. By amending 8 4b.467 (e) (4) to 
read as follows: 

5 4b,467 Exhaust system and instal
lation components. * * * 

(e) Exhaust driven turbo-supercharg
ers. • * * 

(4) Means shall be provided so that, 
in the event of malfunctioning of the 
normal turbo-supercharger control sys
tem, the turbine speed will not be greater 
than its maximum allowable value. The 
components provided for this purpose 
shall be independent of the normal tur-
bo-supsrcharger controls with the ex
ception of the waste gate opsrating 
components themselves. 

85. By amending 8 4b.474 (c) to read 
as follows: 

§ 4b.474 Propeller controls. * * • 
(c) Propeller reversing controls. Pro

peller reversing controls shall incorpo
rate a means to prevent their inadvert
ent movement to the reverse position. 
The means provided shall require a 
distinct, and unmistakable operation 
by the crew in order to place the 
control in the reverse regime both in 
flight and on the ground. 

86. By adding a new 8 4b.477 (c) to 
read as follows: 

8 4b.477 P o w e r p l a n t accesso
ries. • * • 

(c) If continued rotation of an en
gine-driven cabin supercharger or any 
remote accessory driven by the engine 
will constitute a hazard in case 
malfunctioning occurs, means shall be 
provided to prevent hazardous rotation 

of such accessory without Interfering 
with the continued operation of the en
gine. (See also 9 4b,371 (O.) 

NOTE: Hazardous rotation may Involve 
consideration of mechanical damage or sus
tained air flows which may be dangerous 
under certain conditions. 

87. By adding new subparagraphs (3), 
(4), and (5) to § 4b.478 (b) to read as 
follows: 

8 4b.478 Engine ignition s y s t e m s . • * * 
(b) * • * 
<3> Portions of magneto ground wires 

for separate ignition circuits which lie 
on the engine side of the fire wall shall 
be installed, located, or protected so as 
to minimize the possibility of simultane
ous failure of two or more wires as a 
result of mechanical damage, electrical 
faults, etc. 

(4) Ground wires for any engine 
shall not be routed through Are zones, 
except those associated with the engine 
which the wires serve, unless those por
tions of the wires which are located in 
such fire zones are fireproof or are pro
tected against the possibility of damage 
by fire in a manner to render jhem fire
proof. (See 8 4b.472 for ignition-
switches.) 

(5) Ignition circuits shall be electri
cally independent of all other electrical 
circuits except circuits used for analyz
ing the operation of the ignition system. 

88. By amending 5 4b.480 (a) (5) to 
read as follows: 

8 4b.48D Designated fire zones, (a) 
» • • 

(5) Fuel-burning heaters and other 
combustion equipment installations as 
defined by S 4b.386. 

89. By adding after 8 4b.480 (a) the 
following note: 

NOTE: See also 9 4b.385. 

90. By adding a new paragraph (c) to 
8 4b.480 to read as follows: 

8 4b.480 Designated fire zones. * » * 
(c) The nacelle area immediately be

hind the fire wall rhall comply with the 
provisions of 8$ 4b.385,4b.463 <d), 4b.478 
(b), (4), 4b.481 (c). 4b.482 through 4b.485 
and 4b.4B9. If a retractable landing 
gear is located in this area, compliance 
with this paragraph is required only with 
the landing gear retracted. 

91. By adding a new paragraph (c) to 
§ 4b.481 to read as follows: 

8 4b.481 Flammable fluids. * • * 
(c) No component of a flammable 

fluid-carrying system shall be located in 
close proximity to materials which can 
absorb such a fluid. 

92. By adding a new sentence at the 
end of 8 4b 482 (a) to read: "Closing the 
fuel shutoff valve for any engine shall 
not make any of the fuel supply unvail-
able to the remaining engines." 

93. By amending } 4b.482 (b) to read 
as follows: 

8 4b.482 Shutoff means. * ' * 
lb) Operation of the shutoff means 

shall not interfere with the subsequent 
emergency operation of other equipment, 
such as feathering the propeller. 
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94. By amending § 4b.482 (d> to read 
as follows: 

S 4b.4S2 Shutoff means. * * * 
(d) Provisions shall be made to guard-

against Inadvertent operation of the 
shutoff means and to make it possible 
for the crew to reopen the shutoff means 
in flight after it has once been closed. 

95. By amending 5 4b.484 (a) (1) by 
adding the words "and the engine induc
tion system" after the words "designated 
flre zones". 

96. By amending 5 4b.484 (a) by add
ing a new subparagraph (4) to read as 
follows: 

§ 4b, 484 Fire extinguisher st/stems— 
(a) General. ' * • 

(4) The Are-extinguishing system for 
a nacelle shall be capable of protecting 
simultaneously all zones of the nacelle 
for which protection is provided. 

97. By amending 5 4b.484 (d> and (e) 
to read as follows: 

9 4b.484 Fire extinguisher systems. * * * 
-<d) Extinguishing agent container 

compartment temperature. Under all 
conditions in which the airplane is in
tended for operation, the temperature 
range of the extinguishing agent con
tainers shall be maintained to assure 
that the pressure in the containers can 
neither fall below the minimum neces
sary to provide an adequate rate of ex
tinguisher agent discharge nor rise above 
a safe limit so that the system will not 
be prematurely discharged. 

(el Fire-extinguishing system mate
rials. All components of the fire extin
guishing systems located in designated 
flre zones shall be constructed of fireproof 
materials. 

98. By amending § 4b,435 by revising 
the first sentence thereof to read: 
"Quick-acting flre detectors of an ap
proved type shall be provided in all des
ignated flre zones, and they shall be suf
ficient in number and location to assure 
prompt detection of fire in such zones." 

99. By adding new paragraphs (c), 
(d), and (e) to 5 40.485 to read as follows: 

5 4b.485 Fire detector systems. * * * 
(c) Means shall be provided to permit 

the crew to check in flight the function
ing of the electric circuit associated with 
the fire-detection system. 

(d) Wiring and other components of 
detector systems which are located in 
fire zones shall be of fire-resistant con
struction. 

(e) Detector system components for 
any fire zone shall not pass through other 
flre zones, unless they are protected 
against the possibility of false warnings 
resulting from fires in zones through 
which they pass. This requirement shall 
not be applicable with respect to zones 
which are simultaneously protected by 
the same detector and extinguisher 
systems. 

100. By amending 5 4b.487 (b) and (c) 
to read as follows: 

5 4b. 487 Cowling. ' • « 
(b) Cowling shall have drainage and 

ventilation provisions as prescribed in 
I 4D.489. 

(c) On airplanes equipped with a dia
phragm complying with 5 4b 488, Uie 
parts of the accessory section cowling 
which might be subjected to flame in the 
event of a fire in the engine power flec
tion of the nacelle shall be constructed 
of fireproof material and shall -omply 
with the provisions of I 4b.486. 

101. By redesignating § 4b.489 as 
§ 4b.490. 

102. By adding a new 5 4b. 489 to read 
as follows: 

5 4b.489 Drainage and ventilation of 
flre zones, (a) Provision shall be made 
for the rapid and complete drainage of 
all portions of designated fire zones in 
the event of failure or malfunctioning of 
components containing flammable fluids. 
The drainage provisions shall be so ar
ranged that the discharged fluid will not 
cause an additional flre hazard. 

(b) All designated flre zones shall oe 
ventilated to prevent the accumulation 
of flammable vapors. Ventilation open
ings shall not be placed in locations 
which would permit the entrance of 
flammable fluids, vapors, or flame from 
other zones. The ventilation provisions 
shall be so arranged that the discharged 
vapors will not cause an additional fire 
hazard. 

(c) Except with respect to the engine 
power section of the nacelle and the 
combustion heater ventilating air ducts, 
provision shall be made to permit the 
crew to shut off sources of forced ventila
tion in any flre zone, unless the extin
guishing agent capacity and rate of dis
charge are based on maximum air flow 
through the zone. 

103. By adding a new paragraph (j) 
to 8 4b,603 to read as follows: 

§ 4b.603 Flight and navigational in
struments. * * ' 

(j) Maximum allowable air-speed In
dicator if an air-speed limitation results 
from compressibility hazards. (See 
5 4b. 710.) 

104. By amending § 4b.604 (d> and 
(h) to read as follows: 

5 4b.604 Powerplant instruments. 
* * * 

(d) An individual fuel pressure indi
cator for each engine and either an in
dependent warning device for eaeh 
engine or a master warning device for all 
engines with means for isolating the 
individual warning circuit from the 
master warning device. » * * 

(h) An individual oil pressure indica
tor for each engine and either an inde
pendent warning device for each engine 
or a master warning device for all 
engines with means for isolating the 
individual warning circuit from the 
master warning device. 

105. By adding a new paragraph (m) 
to § 4b.604 to read as follows: 

§ 4b.604 Powerplant instruments. 
• # * 

(m) A device for each engine capable 
of indicating to the flight crew during 
night any change in the power output, 
if the engine is equipped with an auto
matic propeller feathering system the 

operation of which is initiated by a power 
output measuring system. 

106. By adding a new S 4b.606 to read 
as follows: 

5 4b 606 Equipment, systems, and in
stallations—(a) Functioning and reli
ability. All equipment, systems, and 
installations the functioning of which is 
necessary in showing compliance with 
the Civil Air Regulations shall be de
signed and installed to insure that they 
will perform their intended functions re
liably under all reasonably foreseeable 
operating conditions. 

(b) Hazards. All equipment, systems, 
and installations shall be designed to 
safeguard against hazards to the air
plane in the event of their malfunction
ing or failure. 

(c) Power supply. Where an instal
lation the functioning of which is neces
sary in showing compliance with the 
Civil Air Regulations requires a power 
supply, such installation shall be con
sidered an essential load on the power 
supply, and the power sources and the 
system shall be capable of supplying the 
following power loads in probable oper
ating combinations and for probable 
durations: 

(1) All loads connected to the system 
with the system functioning normally; 

(2) All essential loads after failure of 
any one prime mover, power converter, 
or energy storage device: 

(3) All essential loads after failure of 
any one engine on two- or three-engine 
airplanes, or after failure of any two 
engines on four-or-more-engine air
planes. 

107. By amending 5 4b.612 (a) (1) by 
adding the words "shall be of an ap
proved type and" following the words 
"Alr-'peed indicating instruments". 

108. By amending 5 4b.612 (a) by 
adding a new subparagraph (6) to read 
as follows: 

{ 4b 612 Flight and navigational in
struments— (a) Air-speed indicating 
systems. ' * * 

(6) Where duplicate air-speed indi
cators are required, their respective pitot 
tubes shall be spaced apart to avoid dam
age to both tubes in the event of a col
lision with a laird. 

109. By amending the title of i 4b. 612 
(b) to read "Static air vent and pressure 
altimeter systems." and by adding new 
subparagraphs (4) and (5) to read as 
follows: 

5 4b 612 Flight and navigational in
struments. * * * 

(b) Static air vent and pressure alti
meter systems. * * • 

(4) Pressure altimeters shall be of an 
approved type and shall be calibrated to 
Indicate pressure altitude in standard 
atmosphere with a minimum practicable 
instrument calibration error when the 
corresponding static pressures are ap
plied to the instrument. 

(5) The design and installation of the 
altimeter system shall be such that the 
error in indicated pressure altitude at sea 
level in standard atmosphere, excluding 
instrument calibration error, does not 
result in a reading more than 20 feet 
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high nor more than 50 feet low in the 
speed range between 1 3 V i v (flaps ex
tended) and l.SVs, (flaps retracted). 

110. By amending § 4b.612 (d) by re
vising the first sentence thereof to read: 
"If an automatic pilot system is installed, 
It shall be of an approved type, and the 
following shall be applicable:" 

111. By amending $ 4b.612 <d> (1) by 
deleting therefrom the word "either" and 
by changing the word "or" to "and". 

112. By amending § 4b.612 (d) (4) to 
read as follows: 

§ 4b.612 Flight and navigational 
instruments. * * ' 

(d) Automatic pilot system. * * * 
(4) The automatic pilot system shall 

be of such design and so adjusted that, 
within the range of adjustment available 
to the human pilot, it cannot produce 
hazardous loads on the airplane or create 
hazardous deviations in the flight path 
under any conditions of flight appropri
ate to its use either during normal oper
ation or in the event of malfunctioning, 
assuming that corrective action is initi
ated within a reasonable period of time. 

113. By amending § 4b,612 (e) to read 
as follows: 

$ 4b.612 Flight and navigational in
struments: * * * 

(e) Instruments utilizing a power sup
ply. Each required flight ii-strument 
utilizing a power supply shall be pro
vided with two independent sources of 
power, a means of selecting either power 
source, and a means of indicating the 
adequacy of the power being supplied 
to the instrument. The installation and 
power supply system shall be such that 
failure of one instrument, or of the 
energy supply from one source, or a fault 
in any part of the power distribution 
system, will not interfere with the proper 
supply of energy from the other source, 
(See also §5 4b.606 (c) and 4b.623.) 

114. By amending § 4b,612 by adding a 
new paragraph (f) to read as follows: 

§ 4b.812 Flight and navigational in
struments. * ~~ * * 

(f) Duplicate instrument systems. If 
duplicate sets of flight instruments are 
required by the Civil Air Regulations, 
each set shall be provided with a com
pletely independent operating system. 
Additional instruments shall not be con
nected to the first pilot system. If ad
ditional instruments are connected to 
the other system, provision shall be made 
to disconnect or isolate in flight such 
additional instruments. 

*115. By rescinding § 4b.6I3 (e). 
116. By rescinding §|4b.620 through 

4b. 628 and inserting in lieu thereof new 
§§ 4b.620 through 4b.627 to read as fol
lows : 

I 4b.620 General. The provisions of 
S§ 4b.621 through 4b.627 shall apply to 
all electrical systems and equipment. 
(See also 5 4b.606.) 

§ 4b. 621 Electrical system capacity. 
The required generating capacity and 
the number and type of power sources 
shall be determined by an electrical load 
analysis and shall comply with I 4b 606 
(c). 

§ 4b.622 Generating system, (a) 
The generating system shall be con
sidered to include electrical power 
sources, main power busses, transmis
sion cables, and associated control, regu
lation, and protective devices. 

(b) The generating system shall be so 
designed that the power sources func
tion properly both when connected in 
combination and independently, and the 
failure or malfunctioning of any power 
source cannot create a hazard or impair 
the ability of the remaining sources to 
supply essential loads. 

(c) Means accessible in flight to ap
propriate crew members shall be pro
vided for the individual and collective 
disconnection of electrical power sources 
from the main bus. 

(d) Means shall be provided to indi
cate to appropriate crew members those 
generating system quantities which are 
essential for the safe operation of the 
system. 

NOTE: The voltage and current supplied 
by each generator are quantities considered 
essential. 

8 4b.623 Distribution system, (a) 
The distribution system shall be con
sidered to Include all distribution busses, 
their associated feeders, and control and 
protective devices. 

(b> Individual distribution systems 
shall be designed to insure that essen
tial load circuits can be supplied in the 
event of reasonably probable faults or 
open circuits. 

(c) Where two independent sources 
of electrical power for particular equip
ment or systems are required by the 
Civil Air Regulations, their electrical 
energy supply shall be assured. 

NOTE: Various means may be used to as
sure a supply, such as duplicate electrical 
equipment, throw-over switching, and multi
channel or loop circuits separately routed. 

5 4b.624 Electrical protection, (a) 
Automatic protective devices shall be 
provided to minimize distress to the elec
trical system and hazard to the airplane 
in the event of wiring faults or serious 
malfunctioning of the system or con
nected equipment. 

(b) In the generating system the pro
tective and control devices shall be such 
as to de-energize and disconnect faulty 
power sources and power transmission 
equipment from their associated busses 
with sufficient rapidity to provide pro
tection against hazardous overvoltage 
and other malfunctioning. 

(c> All resettable type circuit protec
tive devices shall be so designed that, 
when an overload or circuit fault exists, 
they will open the circuit irrespective 
of the position of the operating control. 

(d) Protective devices or their con
trols used in essential load circuits shall 
be accessible for resetting in flight. 

(e> Circuits for essential loads shall 
have individual circuit protection. 

NOTE; This provision does not necessarily 
require individual protection for each cir
cuit in an essential load system (e. g., each 
position light In the system). 

(f) If fuses are used, there shall be 
provided spare fuses for use in flight 
equal to at least 50 percent of the num

ber of fuses of each rating required for 
complete circuit protection. 

§ 4b.625 Electrical equipment and in
stallation, (a) In showing compliance 
with 5 4b.606 (a) and (b) with respect 
to the electrical system, equipment, and 
installation, consideration shall be given 
to critical environmental conditions. 

NOTE: Critical environmental conditions 
may include temperature, pressure, humid-
tty, ventilation, position, acceleration, vibra
tion, and presence of detrimental substances. 

(b) All electrical equipment, controls, 
and wiring . shall be so installed that 
operation of any one unit or system of 
units will not affect adversely the simul
taneous operation of any other electrical 
unit or system of units essential to the 
safe operation of the airplane. 

<c) Cables shall be grouped, routed, 
and spaced so that damage to essential 
circuits will be minimized in the event 
of faults in heavy current-carrying 
cables. 

(d) Batteries and their installations 
shall provide for ventilation, drainage 
of fluids, venting of gases, and protection 
of other parts of the airplane from cor
rosive battery fluids, 

5 4b.626 Electrical system fire and 
smoke protection. The design and in
stallation of all components of the elec
trical system shall be in compliance with 
pertinent fire and smoke protection pro
visions of §§ 4b.371(c),4b.385, and4b,490. 
In addition, all electrical cables, termi
nals, and equipment which are necessary 
in emergency procedures and which are 
located in designated Are zones shall be 
fire-resistant. 

$ 4b.627 Electrical system tests and 
analyses. It shall be demonstrated by 
tests and analyses that the electrical 
system functions properly and without 
electrical or thermal distress. 

117. By amending § 4b.641 to read as 
follows: 

§ 4b.641 Hand fire extinguishers, 
(See §§ 4b.381, 4b.382, and 4b.333.) 

His By deleting the reference "§ 4b.l9" 
in § 4b.643 and inserting in lieu thereof 
"5 4b 18". 

119. Ey amending § 4b.645 (a) to read 
as follows: 

5 4b.645 Emergency flotation and sig
naling equipment. • * * 

(a) Rafts and life preservers shall be 
of an approved type. 

120. By adding a new § 4b.646 to read 
as follows: 

§ 4b.646 Accessibility and identifica
tion Of safety equipment. Prescribed 
safety equipment to be used in emergen
cies shall be accessible in flight, and its 
method of operation shall be marked. 
If such equipment is carried in compart
ments or containers, the compartments 
or containers shall be marked to identify 
the contents to crew and passengers. 

121. By amending § 4b.650 to read as 
follows: 

§ 4b. 650 Radio and electronic equip
ment, (a) In showing compliance with 
§ 4b.606 (a) and (b) with respect to radio 
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and electronic equipment and their in
stallations, consideration shall be given 
to critical environmental conditions. 

Nora: Critical environmental conditions 
may Include temperature, pressure, humidity, 
ventilation, position, acceleration, vibration, 
and presence of detrimental substances. 

<b> Radio and electronic equipment 
shall be supplied with power in accord
ance with the provisions of § 4b.623 (c>. 

(c) All radio and electronic equip
ment, controls, and wiring shall be so 
installed that operation of any one unit 
or system of units will not affect ad
versely the simultaneous operation of 
any other radio or electronic unit or 
system of units required by the Civil Air 
Regulations. 

122. By amending 8 4b.65l <d) by 
revising the parenthetical sentence at 
the end of the paragraph to read: "'For 
crew masks to be used for protective 
breathing purposes see paragraph (h) 
of this section.)" 

123. By amending 8 4b.651 by adding 
thereto new paragraphs <f), <g>, and 
(h) to read as follows: 

8 4b.651 Oxygen equipment and supply. * * * 
<f> Fire protection. (1) Oxygen 

equipment and lines shall not be located 
in any designated fire zone. 

(2) Oxygen equipment and lines shall 
be protected from heat which may be 
generated in or escape from any desig
nated fire zone. 

(3) Oxygen equipment and lines shall 
be so Installed that escaping oxygen 
cannot cause ignition of accumulations 
of grease, fluids, or vapors which are 
likely to be present in normal operation 
or as a result of failure or malfunction
ing of any system. 

fg) Protection from rupture. Oxy
gen pressure tanks and lines between 
tanks and the rhutoff means shall be 
protected from the effects of unsafe 
temperatures, and shall be so located in 
the airplane as to minimize the possi
bility and the hazards of rupture in a 
crash landing. <h) Protective breathing equipment. 
When protective breathing equipment is 
required by the Civil Air Regulations, it 
shall be designed to protect the flight 
crew from the effects of smoke, carbon 
dioxide, and other harmful gases. Such 
equipment shall include masks covering 
the eyes, nose, and month, or only the 
nose and mouth where accessory equip
ment is provided to protect the eyes. A 
supply of protective oxygen of not less 
than 300 liters STPD per person shall be 
provided when a demand type system Is 
used. When a continuous flow system 
Is used, it shall provide protection for 15 
minutes at a minimum flow rate of 60 
liters per minute STPD per person. 

Nora: STPD refers to tbe International 
standaid for measurement of gases. This 

standaid assumes temperature at 0" C , pres
sure at 760 mm. Hg., dry. 

124. By rescinding { 4b.653. 
125. By adding new 51 4b.653 through 

4b.655 to read as follows: 
? 4b.653 Hydraulic systems; strength—(a) Structural loads. All ele

ments of the hydraulic system shall be 
designed to withstand, without detri
mental permanent deformation., all 
structural loads which may be imposed 
simultaneously with the maximum hy
draulic loads occurring in operation. 

(b) Proof pressure tests. All elements 
of the hydraulic system shall be tested 
to a proof pressure of 1.5 times the maxi
mum presure to which the part will be 
subjected in normal operation. In such 
test no part of the hydraulic system 
shall fail, malfunction, or suffer detri
mental deformation. 

<c> Burst pressure strength. Indi
vidual hydraulic system elements shall 
be designed to withstand pressures which 
are sufficiently increased over the pres
sures prescribed in paragraph <b> of this 
section to safeguard against rupture 
under service conditions. 

NOTE: The following pressures. In terms of 
percentage of maximum operating pressure 
for the particular element. In most instances 
are sufficient to Insure against rupture in 
service: 250 percent In units under oil pres
sure. 400 percent in units containing air and 
oil under pressure and In lines, hoses, and 
fittings, 300 percent in units of system sub
jected to back pressure. 

5 4b.654 Hydraulic systems; design— 
(a) Pressure indication. A means shall 
be provided to indicate the pressure in 
each main hydraulic power system. 

(b) Pressure limiting provisions, pro
vision shall be made to assure that pres
sures in any part of the system will not 
exceed a safe limit above the maximum 
operating pressure of the system and to 
Insure against excessive pressures result
ing from fluid volumetric changes in all 
lines which are likely to remain closed 
long enough for such changes to take 
place. In addition, consideration shall 
be given to the possible occurrence of 
detrimental transient (surge) pressures 
during operation. 

(c) Installation. Hydraulic lines, fit
tings, and components shall be installed 
and supported to prevent excessive vi
bration and to withstand inertia loads. 
All elements of the installation shatl be 
protected from abrasion, corrosion, and 
mechanical damage. 

(d) ConnecHons. Flexible hose, or 
other means of providing flexibility, shall 
be used to connect points in a hydraulic 
fluid line between which there is relative 
motion or differential vibration. 

{ 4b.655 Hydraulic system fire protection. When flammable type hydraulic 
fluid is used, the hydraulic system shall 
comply with the provisions of 85 4b.385, 
4b.481, 4b.482, and 4b.483. 

126. By adding a new 8 4b.658 to read 
as follows: 

5 4b.658 Vacuum systems, (a) Means, 
In addition to the normal pressure relief, 
shall be provided to relieve automatically 
the pressure in the discharge lines from 
the vacuum pump, if the delivery tem
perature of the air reaches an unsafe 
value. 

(b) Vacuum system lines and fittings 
on the discharge side of the pump which 
might contain flammable vapors or fluids 
shall comply with 5 4b.483 if they are lo
cated in a designated fire zone. Other 
vacuum system components located in 
designated fire zones shall be fire-resist
ant. 

127. By adding a new 8 4b.718 <a> <5) 
to read as follows: 

5 4b.7l8 Powerplant limitations. * * * (a) Take-off operation. * « • 
(5) Maximum cylinder head or coolant 

outlet and oil temperatures, if these dif
fer from the maximum limits for con
tinuous operation. 

128. By adding a new S 4b.718 (d) to 
read as follows: 

i 4b.718 Powerplcnt limitations. * * * 
(d) Cooling limitations. The maxi

mum sea level temperature for which 
satisfactory cooling has been demon
strated. 

129. By adding a new i 4D.734 (d) to 
read as follows: 

§ 4b.734 Powerplani instruments; general. * * * 
<d) Engine or propeller speed ranges 

which are restricted because of excessive 
vibration stresses shall be marked with 
red arcs. 

130. By amending 8 4b.737 <c) (2) to 
read as follows: 

i 4b.737 Control markings; general. • * * (c) Accessory and auxiliary controls. • ' * 
(2) Emergency controls, including fuel 

Jettisoning and fluid shutoff controls, 
shall be colored red and shall be marked 
to indicate their function and method of 
operation. 

131. By amending 8 4b.738 (c) to read 
as follows: 

S 4b.738 Miscellaneous markings and placards. • • • (c) Emergency exit placards. (See 
s 4b.362 It).) 
(Sec. 205, 52 Stat. 984; 49 U, 3, C. 425. In
terpret or apply sees. 601, 603. 53 Stat. 1007, 
1009; 49 U. S. C. 551. S53) 

By the Civil Aeronautics Board. 
{SEAL] M. C. MULLIGAN, Secretary. 

[P. R. Doc. 52-1421; Piled, ftsb. 4, 1952; 
8:51 a. m.] 
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